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ib\inwt.  We  evaluated  the  UNICFF/Govcrnmcnt  ul'  Egypt/WIIO  Schistosomiasis 
<  iiinrul  project  in  2  districts  of  lleheira  ( iovernomie  ul'  llte  Nile  Della  during  3  weeks  in 
I  chiiiarv  I  ‘>KK.  I  lie  projeei.  Iwgun  in  l‘)K3.  was  1'ocused  on  reducing  jirevalenee,  iniensiiv. 
.uni  inmhidiiy  due  to  setiisiosoniiasis  (>y  providing  diagnosis  and  ireatnteni  with  pra/i- 
t|ii.iniel  m  selutolchildren.  Schools  were  visited  twice.  i-*ollowing  the  completion  of  the 
wiioul.  surveys,  die  program  was  ex  tended  into  the  community.  Chemotherapy  was  deliv- 
eied  l>\  mobile  and  static  teams,  t  he  evaluation  indicated  dial,  wtili  respect  10  accuracy 
oi  iltagnoMs.  record-keeping,  and  coverage  of  targeted  pojuilaiions.  protect  tasks  were 
pei  limited  exceedingly  well  hv  highly  motivated,  well-supervised  mobile  teams.  Static 
teams  m  rural  health  centers  were  less  successful  in  providing  diagnosis  and  chemotherapy 
io  .  dlage  populations.  We  icsurvcycd  t>  randomly  selected  schools  to  assess  the  impact  of 
i  bciitotherapy.  Overall,  the  prevalence  of  .Yi7/n/<no»»r/  iiiaiiwni  infection  was  reduced  from 
tit)  l".i  to  2-1. 8%  between  the  fust  and  second  surveys  (~  I  year  apart)  and  was  still  lower 
(41. 1 '‘.it  than  initial  levels  up  to  3  years  after  the  last  treatment  with  praziquantel.  The 
pcicentagcsol  those  with  •  34  .S'  nt.ooom eggs/ slide  using  the  Kato-K.il/ icclmii|uc  showed 
a  mai  ked  and  |>rolonged  ilecrease  1 1  7. 1%  to  0.3%  to  2.2%).  The  prevalence  of  .V.  hiwnni - 
ini'iimi  mleclion  drop|>cd  from  37.6%  to  5.5%  and  was  still  at  the  time  of  the 
evuluauon.  The  percentages  of  those  with  £50  .V.  luteniaiobiinn  eggs/  It)  ml  urine  dropped 
Ivssdiumancally  (1 7%u>4.4%lo  1 1  Mobile  teams  conducting  vigorous  chemotherapy 

programs  targeted  at  schoolchildren  can  have  long-lasting  benefits  in  terms  of  prevalence 
and  micnsnv. 


Schistosomiasis  is  one  of  the  most  important 
public  health  problems  allectmg  Egyptians,  es- 
peciallv  inhabitants  of  the  rural  farming  com¬ 
munities  t>f  the  Nile  Delta.1  Currently.  15-30% 
ol  Egypt  s  population  of  —  50  million  is  mlcctcd 
wnh  X, Iiimumhhii  iiiiiii.muii.  S.  hiifiiuilobiiiin.  or 
boih.deiK'itdingon  the  estimate  used,  tin- disease 
causes  significant  morbidity  and  morialny.1 4  In 
1083.  I'NIIT’F,  WHO.  and  the  (iovernment  of 
Egypt  agreed  to  initiate  a  schistosomiasis  control 
project  in  2  highly  endemic  districts  of  the  lle¬ 
heira  Ciuvernoratc  in  the  Nile  Della.  Peak  prev¬ 
alence  and  intensity  (heavy  inlcciions)  rates  of 
schistosomiasis  in  Egypt  occur  in  school-age  chil¬ 
dren.'  ’  The  program  attempted  to  provide  di¬ 
agnosis  and  treatment  with  praziquantel  to  all 
children  attending  schoul.  What  follows  is  an 
evaluation  of  the  project,  carried  out  in  February 
!‘>8K. 

MATERIALS  AND  METHODS 
I'roini  i/i‘vcn/i/iu/1 

The  project  is  presented  in  detail  elsewhere.* 
Diagnosis  and  treatment  of  schistosomiasis  were 


accomplished  by  mobile  and  static  teams.  Four 
mobile  teams  visited  schools  anil  communities; 
each  consisted  of  a  medical  doctor,  2  laboratory 
technicians,  2  clerks,  I  nurse.  2  laboratory  work¬ 
ers,  and  I  driver.  Mobile  teams  were  selected 
and  trained  csfrcciully  for  the  project:  their  oitlv 
tasks  were  to  diagnose  mul  treat  schistosomiasis, 
to  contrast,  no  new  |>crsoitiicl  were  hired  for  the 
static  teams,  and  they  had  a  wide  range  of  other 
responsibilities  in  addition  to  those  of  the  proj¬ 
ect.  The  static  teams  consisted  of  the  fiersonnel 
assigned  to  the  rural  health  units  and  were  gen¬ 
erally  comprised  of  I  doctor.  I  laboratory  tech¬ 
nician,  I  clerk,  and  I  nurse.  Static  teams  pro¬ 
vided  diagnosis  and  treatment  to  people  who 
came  to  the  rural  health  units. 

beginning  in  l'7K2,  all  schools  in  the  Abu  El 
Matameer  district  (population  -160,000,  in¬ 
cluding  31,000  schoolchildren)  and  Abo  Homos 
district  (population  *-247,000,  including  47.000 
schoolchildren)  were  visited  by  a  mobile  team. 
Each  child  was  asked  to  submit  a  urine  and  a 
stool  specimen.  These  were  examined  for  schis¬ 
tosomiasis  on  site  using  the  Kato-Kutz  thick 
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Min. n  method  lor  stool  specimens'  ,nnl  a  sv- 
nngc-Nxitcl  tiller  technique  lor  mine  sample*,' 
Inlcttcil  children  were  weighed  and  treated  with 
lira/Hinann-i,  40  mg/kg  hotly  weight  I'lie  learnt 
n  un iivO  in  the  school  iiiiiiI  all  t  liiltlictt  absent 
ii  I  In  iinii  .il  v  imi  wv-ic  v’sailiiiicil  I  Ins  ||iih  ctlmc 
vv.is  i.  m.iuvl  tw it v  in  vmvIi  school  noli  an  nuei* 
v.il  ot  -•  I  sear  helwccn  visit*. 

I  >i. gnosis  amt  tieaimeiu  lor  schistosomiasis 
wvie  I'lovnleil  in  community  members  oilier  than 
sclioolelultlrcn.  During  the  school  surveys,  com- 
i n tnu i s  nKinlvis  were  encouiagetl  lo  conic  to 
i  oral  liealih  centers  where  they  were  examined 
.mil.  o  necessary,  treated  hy  die  static  teams. 
When  die  school  surveys  were  completed,  die 
niohilc  teams  extended  the  control  program  into 
ihi*  village  councils,  wncrc  diev  systematically 
c  summed  the  population,  excluding  only  chil¬ 
dren  examined  in  the  schools.  Village  councils 
.lie  die  maior  soluli visions  t»l‘ districts.  They  in* 
c  little  a  mam  village,  satellite  villages,  and  small 
gmupsol  households.  Mam  villages  have  a  rural 
health  center  and  a  school.  Satellite  villages  have 
no  school,  no  rural  health  center,  ami  usually 
have  a  population  ••  1 .000. 

l.vuliiniiini  /»*•<> i'rvv 

The  evaluation  was  carried  out  in  Egypt  from 
2‘)  January  through  17  February  l‘)XX  and  in¬ 
cluded  data  collection  in  the  project  districts  and 
preparation  of  a  report.  The  terms  of  reference 
spcctiicd  an  evaluation  of  how  well  die  program 
was  implemented  by  examining  the  specific  tasks 
carried  mil.  determination  of  the  impact  of  pra¬ 
ziquantel  on  the  prevalence  and  intensity  ot  .S’. 
niiiiiM'iii  anti  .S'.  havmaiidniiiii  infection  in 
schoolchildren  and  in  the  community,  iilcnnlt- 
cation  of  problems  occurring  in  implementing 
the  program  as  planned,  and  consideration  of  the 
relevance  of  ibis  control  intervention  to  schis¬ 
tosomiasis  control  m  the  Nile  Delta  region  ot 
Egypt. 

I  iilnlaiHtn  oliltuunom 

.S’,  hhiiiuhh.  To  determine  the  validity  of  the 
diagnosis  ot  . S',  niamoni  hy  mobile  teams,  results 
from  stool  specimens  examined  by  these  teams 
were  compared  with  those  from  n  reference  lab¬ 
oratory.  Mobile  teams  rather  than  static  teams 
were  evaluated  because  they  carried  out  >XO*!ti 


of  the  stool  and  unite  examinations  performed 
during  the  project.  I'be  U.S.  Naval  Medical  Kc- 
search  Unit  No.  3  (NAMIUJ-3)  Parasitology  Di¬ 
vision  participated  as  the  reference  laboratory. 

One  hundred  anti  filly-seven  stool  sfietamcns 
writ:  randomly  selected  horn  among  those  col¬ 
lected  timing  the  surveys  in  schools.  Addition¬ 
ally,  one  known  .V.  o/io/vo/i/- negative  stool  spec¬ 
imen  was  obtained  from  n  memlvrr  of  the 
evaluation  leant.  Each  specimen  was  divided  into 
1  equal  pontons;  I  was  examined  by  the  mobile 
team  urn!  the  other  by  the  reference  laboratory. 
S|tecimens  were  transferred  to  die  reference  lab¬ 
oratory  by  uutontobile  and  examined  the  next 
day.  The  results  of  the  readings  from  the  2  groups 
were  then  compared. 

To  compare  accuracy  of  microscopic  diagno¬ 
sis.  thick  smears  were  prepared  from  each  por¬ 
tion  using  the  Ka to- Katz  technique.  Thick  smears 
front  portions  processed  and  examined  first  by 
each  mobile  team  were  recoded  by  the  evaluation 
leant  attd  seitt  to  the  reference  laboratory  and 
vice  versa.  Neither  the  reference  laboratory  nor 
the  mobile  teams  knew  the  results  of  the  other 
nor  could  they  determine  which  3  slides  came 
front  the  same  portion.  Egg  counts  obtained  from 
the  triplicate  smears  were  averaged,  and  these 
averages  were  transformed  to  logarithms.  The 
geometric  mean  number  of  eggs/g  feces  (cpg)  ob¬ 
tained  front  readings  by  the  mobile  teams  and 
hy  the  reference  laboratory  were  compared  using 
Student’s  /-test. 

.V.  haematobium.  The  Nytrel-liltranon  tech¬ 
nique  used  by  the  mobile  teams  in  examining 
urine  samples  lor  S.  haenuuabium  was  observed. 
On  randomly  selected  specimens.  I  of  the  team 
members  examined  the  tiller  under  a  microscope 
in  verify  the  accuracy  of  the  diagnosis. 

Data  recording  and  analysis 

I'be  results  of  the  stool  uni!  urine  examinations 
were  recorded  hy  the  nticroscopists.  These  re¬ 
sults  were  later  transferred  to  survey  forms  con¬ 
taining  additional  patient  information,  including 
name,  age,  sex.  weight,  and  the  number  of  pra¬ 
ziquantel  tablets  given.  A  sample  of  100  mi¬ 
croscopy  records  in  each  ol'6  schools  (sec  below) 
were  examined  to  ascertain  how  stool  and  urine 
egg  counts  for  specific  individuals  corresponded 
with  those  on  the  survey  forms. 

I innd-tahuluictl  data  summaries  (for  all  sur- 
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Tabu  I 

Concordance  ol  Schtsiusoma  mansom  diagnosis  per- 
torn  led  by  mobile  Iranis  ol  the  L'S'IC  'lib  lloivriimeiu 
ol  Cgvpi  It 'I tO  V,  Itnl osinwosa  Control  l‘rop\i  ami 
\.\UHt  .t  l‘ara\ilology  t.obomwrv  nung  a  \mvlc 
Km. i  Km:  thus  whom 


MhiwRWmiimwiI  l>v 
Kkimi  laluM^uiv 


Nr*4« 

ii  iw  rout 

Aliquots  examined  Positive  'Ml  3  45 

by  mobile  maim  Negative  h  57  h} 

Total  %  hi  1 58 


\ cys>)  front  each  ol  tlte  ft  schools  and  4  villages 
selected  in  the  evaluation  (see  below)  were 
checked  by  the  evaluation  team.  All  individual 
iccords  (found  on  the  survey  forms)  included  in 
these  summaries  weie  entered  into  a  computer, 
analyzed,  and  compared  with  hand- tabulated 
data. 

Coverage  in  the  school  surveys  was  assessed 
by  obtaining  records  ol  the  number  of  children 
registered  in  the  school  at  the  time  of  each  survey 
and  comparing  those  with  the  records  from  the 
mobile  teams.  Population  estimates  fur  mam  and 
satellite  villages  were  obtained  and  compared  with 
the  records  of  the  mobile  teams.  Records  from 
selected  static  teams  in  the  rural  health  centers 
were  reviewed  to  estimate  population  coverage 
achieved  by  the  sialic  teams. 

ImiHiii  on  schistosomiasis 

Schools.  Primary  schools  were  stratified  by 
prevalence  of  schistosomiasis  (both  S.  nuinsom 
and  .V.  liiiciiHitobwni )  at  the  tune  ol  ihc  initial 
survey  (*-  50%.  50-84%,  or  240%).  One  school 
Irons  each  group  was  randomly  selected  in  each 
district,  lor  a  total  ol  6  schools.  During  the  eval¬ 
uation  period,  these  6  schools  were  visited  by  the 
mobile  teams.  All  children  were  examined  for 
schistosomiasis  and.  if  necessary,  treated  exactly 
as  was  done  in  the  earlier  surveys.  < 

( ‘ohort.  Records  of  previous  surveys  were  used 
10  identify  by  name  children  examined  during 
each  survey,  including  the  evaluation  survey;  a 
cohort  of  530  children  could  be  identified  from 
5  schools  (in  I  school  a  cohort  could  not  be  iden¬ 
tified).  The  results  from  each  survey  were  then 
compared. 

(  uiniminiiy.  Todeterminc  the  impact  of  schis¬ 


tosomiasis  on  the  community,  satellite  villages 
were  stratnied  according  to  the  time  interval  since 
the  previous  survey  <  <  I  year  or  2 1  year).  One 
satellite  village  in  each  group  was  surveyed  in 
each  district  during  the  evaluation  period,  for  a 
total  nl  4  villages.  Although  the  mobile  teams 
systematically  examined  the  loial  population,  in¬ 
cluding  those  living  in  larger  villages,  satellite 
villages  were  selected  because  their  si/e  ( -  1 ,000 
inhabitants)  made  it  possible  10  re-examine  the 
residents  during  the  evaluation 

KESULTS 

I  'tilulaiion  of  diagnosis 

S.  nutnsoni.  One  hundred  lifiy-eighi  speci¬ 
mens  were  processed  and  examined  by  both  a 
mobile  leant  and  the  reference  laboratory.  The 
concordance  of  results  based  on  a  single  Kato- 
Katz  smear  is  presented  in  Table  I.  Agreement 
was  excellent;  40  specimens  (57%)  were  positive 
hv  both  the  team  and  the  reference  laboratory, 
and  57  specimens  (36%)  were  negative  in  both, 
tn  only  1 1  instances  (7%)  was  there  disagree¬ 
ment,  and  the  divergent  results  were  equally  dis¬ 
tributed.  The  percentages  of  discordant  results 
arc  not  statistically  significant. 

Egg  counts  obtained  by  reading  triplicate 
smears  were  also  very  similar.  The  mean  epg  was 
68.9  for  slides  examined  by  the  mobile  teams 
and  84.9  for  those  examined  by  the  reference 
laboratory.  These  differences  were  not  statisti¬ 
cally  significant. 

S.  haematobium.  The  proportion  of  infection 
caused  by  .V,  hacnuiiolinnn  in  the  school  survey 
was  inucti  lower  than  that  caused  by  S.  nutnsoni 
(Table  2).  The  syringe  filtration  technique  used 
by  each  of  the  mobile  teams  was  observed  and 
found  to  be  performed  correctly.  However,  Lu- 
gol’s  iodine  solution  was  not  used  to  stain  eggs 
m  the  specimens  prepared  during  the  observa¬ 
tion  period.  Spot  checks  of  positive  and  negative 
litters  by  the  evaluation  team  gave  results  iden¬ 
tical  to  those  of  the  mobile  teams. 

Data  recording  and  analysis 

All  egg  counts  had  been  accurately  transcribed 
from  the  microscopy  records  to  the  survey  and 
treatment  forms.  Computer-generated  data  sum- 
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non  in  the  satellite  villages  was  retimed  even  in 
ilie  villages  \mvevetl  I  tear  later  t  Table  3l.  In 
(lie  v  illagc  u  )  where  iniensiiv  was  high  inuiallv. 
it  was  also  uiliiivil.  I  he  piovalcncc  ol  V.  luw- 
'iiiiinbmin  inlet  linn  was  luw  in  lliese  a  laiiihntilv 
m  Ii  i 'it'll  N.nelliie  villages  Ihmetei.  in  ilie  I  . s  •  I • 
l.i|V  (III  ulieii  s  li.Hiihilfl'min  nilei  lum  was 

I « i*‘n  Hum  pievalenee  anil  iniensiiv  were  vig- 
nilitanilv  uilueeil  al  the  tune  ol  the  second  sui¬ 
tes  ’  months  later. 

DISCUSSION 

t  he  roneortlance  be i ween  lahoraiorv  results 
ohiaineil  Iw  ilie  mobile  learns  ami  those  of  the 
leleiemv  labmalorv  was  eseellent.  The  demon¬ 
strated  abilitt  ol  the  mobile  teams  10  diagnose 
sehisiosomusis  correctly  attests  to  the  duality  of 
training  ami  supervision  die  teams  received  and 
lends  eiedeme  to  the  data  suggesting  that  the 
program  lud  a  signdicani  impact  on  the  preva¬ 
lence  anil  intensity  ol  schistosomiasis.  Ii  was  im¬ 
possible  hi  die  nine  available  lo  evaluate  die 
diagnostic  an'inncy  of  the  static  teams:  there  were 

I  5(1  rural  health  centers  m  the  1  districts,  each 
with  a  team.  However,  static  teams  performed 
•:2U".ii  ol  the  total  examinations."  The  ability  to 
diagnose  schistosomiasis  under  held  conditions 
is  necessart  lor  chemotherapy-based  control 
strategies.'  These  data  support  those  from  other 
areas  dcitionsiiuimg  that  schistosomiasis  can  Ik- 
accurately  diagnosed  and  treated  under  field  con¬ 
ditions."  " 

Ciitei.'i  was  high  in  Ilie  schools,  largely  be¬ 
cause  the  .touts  were  revisited  until  all  students 
wcic  examined  i  im|>ci’auon  tvas  excellent  among 
those  al, lending  on  any  given  «lat ,  t  ii  mails  every 
child  provided  a  stool  and  urine  sample.  How¬ 
ever.  hi  l  gypi  ami  elsewhere,  some  school-age 
children  do  not  attend  school  and  thus  may  not 
lie  reached  by  such  programs.  In  this  study,  gills 
were  absent  from  school  more  often  than  were 
boys.  Additionally,  emigration  of  students  before 
follow-up  examinations  and  refusal  to  take  treat¬ 
ment  could  also  ailed  results.  In  some  studies, 
treatment  compliance  was  less  and  emigration 
highest  in  older  (  >  1 5  years)  children.'-'  It  is  un¬ 
likely  that  many  schistosomiasis  control  pro¬ 
grams  could  expend  the  necessary  resources  for 
multiple  visits  to  achieve  the  degree  of  coverage 
attained  in  this  project.  % 

Population  coverage  by  the  static  teams  based 
in  rural  health  centers  was  low.  rite  static  teams 


were  smaller  than  the  mobile  teams  (4  persons 
instead  of  *>),  they  had  many  other  responsibil¬ 
ities  in  the  rural  health  units,  the  turnover  of 
personnel  (cspcciallv  physicians)  was  rapid,  am) 
physicians  were  only  available  pail-lime,  fliere 
was  no  clleclivc  umpait'ii  in  i-iicitiirai<i‘  pcoplr 
Hi  go  in  mral  health  units  lor  diagnosis  and  Heat- 
mem  of  schistosomiasis.  Indeed,  most  people  ex¬ 
pected  that  the  mobile  teams  xvnukl  move  into 
the  community  alter  the  school  surveys  were  ttn- 
islted.  Many  villagers  preferred  lo  await  the  at- 
nval  of  mobile  teams.  However,  in  future  inter¬ 
ventions  it  would  be  dtllicull.  if  not  impossible, 
lo  ignore  the  potential  contribution  to  schisto¬ 
somiasis  control  of  the  -  1.300  rural  health  cen¬ 
ters  (potential  static  teams)  hi  the  Nile  Delta, 
which  are  within  convenient  reach  ol'  the  vast 
maturity  of  the  rural  inhabitants.  An  important 
issue  lor  future  planning  is  how  and  to  vvltai  ex¬ 
tent  these  obstacles  to  the  use  of  rural  health  units 
can  be  overcome. 

I  hcrc  was  a  persistent  reduction  in  the  prev¬ 
alence  and  intensity  of  schistosomiasis  infection 
m  schoolchildren  and  in  die  general  population 
as  many  as  3  yea  is  after  treatment  with  prazi¬ 
quantel.  This  elfect  was  most  marked  with  S 
haematobium  infections,  in  which  both  the  prev¬ 
alence  and  intensity  remained  lower  than  base 
line  levels.  The  prevalence  of -S’,  momom  infec¬ 
tions  increased  towards  pre-treatment  values, 
while  the  intensity  remained  low.  Although  the 
cllicacv  of  chemotherapy  in  reducing  sequelae  of 
schistosomiasis  over  the  long  term  was  not  mea¬ 
sured.  the  UNICEF  Project  achieved  its  goal  of 
icdocing  schistosome  egg  burdens  in  the  target 
IMiptilaiion.  These  results  are  consistent  with  those 
from  other  research  projects  in  corroborating  dial 
chemotherapy  reduces  high  worm  burdens  (and 
iltus  egg  excretion),  the  major  risk  factor  for  dis¬ 
ease,  for  relatively  long  periods  of  time.4,11*'*  In 
only  a  lew  areas,  mass  chemotherapy  has  had 
little  elfect  on  morbidity  and  intensity  of  infec¬ 
tion,  possibly  because  of  very  high  infection 
rates."' 

Transmission  of  .V.  haematobium  (in  contrast 
to  S.  mansom)  xvas  low,  as  evidenced  by  the 
sustained  reduction  in  infection  prevalence.  There 
is  no  evidence  that  treatment  with  praziquantel 
prevents  reinfection  or  decreases  selectively  the 
rate  of  reinfection  with  -V.  haematobium.  Thus, 
if  the  results  were  exclusively  caused  by  the  drug, 
there  should  have  been  a  similar  response  with 
V.  mansom.  When  resistance  to  reinfection  after 
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trcaimcni  ul  V.  lumnuiohiiiin  atul  .S'.  inainoiii 
has  been  demonstrated,  older  children  (  'll) 
>eurs)  appear  to  lie  more  resistant,  probably  tine 
n>  acquired  immumiy;  tins  would  nut  have  af* 
looted  the  aye  groups  in  ibis  evaluation  (the  ma¬ 
jority  were  t>-*»  years|.:"  •'*  However,  ibis  may 
have  been  a  tacior  in  the  more  dramatic  leiluc- 
lions  observer!  in  the  -I  satellite  villages  evalu¬ 
ated.  There  was  no  evidence  that  selective  treat¬ 
ment  lor  .S',  luicnititobium.  e  g,  mctrifonalc.  was 
given  lielween  surveys. 

This  degree  ol  sustained  low  .S’.  luwiiiaioluiini 
transmission  Tollowing  chemotherapy  has  rarely 
lieen  observed  and  may  be.  in  part,  due  to  the 
reduced  risk  uTrciniroduction  of  die  parasite  be¬ 
cause  of  the  background  of  reduced  prevalence 
m  the  region  as  well  as  the  excellent  chemother¬ 
apy  coverage  achieved  in  the  schools.”  During 
the  past  Id  years,  the  work  of  numerous  investi¬ 
gators  litis  conlirntcd  that  profound  changes  have 
occurred  m  die  Nile  Delta  m  the  epidemiology 
ol'  schistosomiasis,  namely,  a  striking  decrease 
m  die  distribution  and  overall  prevalence  of  .S'. 
luicniutobiuin.-1  ■’*  During  the  I*) 50s.  the  prev¬ 
alence  of  .S'.  Iiiifniuiobiiim  was  60-70%.  but  by 
1084  it  was  only  7%  in  a  sample  of  villages  from 
70  of  the  7 1  districts  in  the  X  governorates  of  the 
the  Nile  Delta.-'1  An  equally  remarkable  decrease 
m  the  population  levels  of  Ihilimu  trnncuius.  the 
vector  snail,  was  associated  with  this  decrease. 
The  decrease  m  H.  miniums  may  Ik*  related  to 
ecological  alterations  caused  by  the  long-term 
process  of  damming  the  Nile.:* 

The  evaluation  demonstrated  that  this  school- 
based  chemotherapy  program  in  Egypt  was  ef¬ 
fective.  Control  programs  targeted  to  school¬ 
children  arc  relatively  easy  to  organize  and  ad¬ 
minister.  Since  children  have  the  highest 


prevalence  and  intensity  of  schistosomiasis  in¬ 
fection  m  Egypt,'  •*  diagnosis  and  treatment  of 
children  should  reduce  morbidity.  Similar  stud¬ 
ies  in  other  countries  have  also  demonstrated 
that  chemotherapy  to  schoolchildren  is  a  prac¬ 
tical  strategy  to  reduce  the  prevalence,  intensitv. 
and  associated  morbidity  of  infection  with  .S'. 
Iiiwnmiohimn  and  -S’.  niamoni.t!  ,yit  It  ts  clear 
that  praziquantel  is  not  only  a  safe  and  elfcctivc 
drug  against  S.  munsom.  but  that  it  is  well-ac¬ 
cepted  in  village  or  school-based  programs  de¬ 
spite  the  relatively  common  occurrence  of  tran¬ 
sient,  generally  mild,  side  effects.  In  this  project, 
refusal  of  the  drug  was  extremely  rare.  Indeed, 
once  programs  were  initiated  in  communities, 
there  was  widespread  public  demand  lor  diag¬ 
nosis  and  chemotherapy.  A  number  of  issues  re¬ 
main  to  be  clarified,  however.  It  is  not  known 
how  cosi-elfcctive  this  strategy  is  in  relation  to 
other  ways  of  providing  diagnosis  and  treatment, 
flow  frequent  it  is  necessary  to  re-treat  is  not 
known,  nor,  corresponds,  glv,  i*  there  sullicicni 
evidence  to  indicate  the  lo  ig-term  impact  on 
morbidity  if  reinfection  occurs. 

Despite  the  fact  that  selected  population  chem¬ 
otherapy  may  not  interrupt  transmission  of  .S'. 
mamoni.  the  intensity  of  infection  in  the  pop¬ 
ulation  is  reduced  for  relatively  long  periods  of 
time.  Although  prevalence  may  increase  rapidly 
after  chemotherapy  as  a  consequence  of  re-in- 
lection,  the  intensity  of  infection  (and  the  mor¬ 
bidity)  tends  to  remain  low  for  periods  of  a  I 
year.  As  seen  in  Table  2,  the  intensity  of  S.  man- 
soni  infection  in  schoolchildren  remains  < '/» that 
of  pre-treatment  levels  some  3  years  alter  chem¬ 
otherapy.  The  obvious  operational  and  financial 
implication  of  these  findings  is  that  chemother¬ 
apy  coverage  every  2-3  years  may  be  effective 
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in  reducing  miensiiy  and  morbidity,  thus  greatly 
reducing  prugram  costs. 

The  cost  of  praziquantel  has  declined  rapidly 
in  recent  y  cuts,  mid  the  trend  continues.  Die  drug 
is  as  tillable  \  1.1  gov  crnmcntul  channels  al  a  great¬ 
ly  icdiiicd  nisi.  >1101  in  (lie  private  seeioi  hi  l*gy|ii 
the  pine  is  minli  icdiiccd  due  in  intense  niin- 
peiitiuii  in  the  pliaiinaceulical  uuhisiiy  The  tap- 
nl  decline  in  the  ictail  cost  ol'  pra/u|uantel  via 
governmental  (  —  SI. 50  IJ.S.  |>er  ireatnteiu)  and 
pmatc  ( -  S  l.()0  t>er  treatment)  souices  bring  this 
drug  within  reach  ol  most  of  the  Egyptian  pop¬ 
ulation.  l  ui  liter  icduclioiis  in  drug  costs  are  an- 
ucipaied. 

Adequate  population  coverage  lor  diagnosis 
and  clteitioilieiapy  ol  scltistosontiasis  may  be 
achieved  In  building  on  die  existing  health  uei-- 
woik  of  rural  health  centers  in  the  Della  and  by 
linking  their  diagnostic  capabilities  with  both 
private  and  public  sources  ol  chemotherapy. 
Schistosomiasis  control  can  thus  lie  integrated 
with  the  conirol  ol  other  health  ptohlcms.  Recent 
experience  in  the  highly  successful  oral  rehydra- 
non  progiam  hi  Egypi  has  demonstrated  that  the 
mass  media  can  lie  remarkably  successlul  in 
modifying  healih-relaicd  behavior,  specifically, 
behavior  related  to  acquisition  of  medications 
(e.g.,  oral  rehydration  salts).  A  similar  program 
on  schistosomiasis  has  been  developed  lor  Egyp¬ 
tian  television.  I'ui  thermore.  u  has  lieen  seen 
that  the  private  sector  (physicians  and  pharma¬ 
cists)  can  respond  to  these  demands  in  a  parallel 
fashion.  The  major  obstacles  to  overcome  are 
motivating  the  population  to  seek  diagnosis  (since 
V.  iiuinsom  infection  is  often  asymptomatic)  and 
providing  ichable  and  convenient  diagnostic  ser- 
v  ices.  (  onsideiaiion  of  ways  lo  oveicotne  these 
obstacles  may  suggest  realistic  and  cost-ellective 
approaches.  I'or  example,  die  diagnostic'  capa¬ 
bilities  ol  rural  hc:iltli  centers  might  lie  greatly 
enhanced  (mi  terms  of  accuracy  and  volume) 
ihrough  imaginative  use  ol  training,  enhanced 
supci  vision.  Imaiicia!  incentives,  quality  control 
of  icsults,  and  coordination  of  iaboiatorv  capa¬ 
bilities  with  community  needs.  Also,  ways  lo  en¬ 
sure  diagnosis  ol  infection  in  local  schoolchildren 
could  Ik  developed.  Finally,  efforts  to  modby 
tieliavior,  particularly  in  young  children,  to  pre- 
v  cut  fecal  anil  urine  contamination  of  canals  could 
also  be  tried. 

Appropriate  evaluation  of  control  programs  is 
necessary  to  understand  die  reasons  lor  successes 
and  failures  and  lo  maximize  the  cost-elleetive- 


ness  and  the  benefits  derived  from  such  pro¬ 
grams.  Documentation  of  such  interventions  is 
important  lor  future  planning.  A  major  issue  in 
duplicating  the  approach  used  here  in  other  areas 
is  the  degree  to  which  the  supervision,  training, 
.ind  use  iifmohile  learns  can  Ik*  replica  led. 
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